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7KH PDLQ SDUDPHWHUV RI WKH VWDU ZHUH VXPPDUL]HG E\ /DPHUV DQG 0RUWRQ �������
7KH GHWHUPLQDWLRQ RI WKH HmHFWLYH WHPSHUDWXUH \LHOGV ODUJH SUREOHPV� 7KH YDOXH
GHULYHG IURP WKH DQJXODU GLDPHWHU DQG WKH 89 oX[ GLVWULEXWLRQV LV 7H ����� h
���� . DFFRUGLQJ WR &RGH HW DO� ������ RU ����� h ���� . DFFRUGLQJ WR %UXQH HW
DO� ������� $Q DEVROXWHO\ FDOLEUDWHG URFNHW VSHFWUXP ��� WR �� $ UHVROXWLRQ� ZDV
REWDLQHG E\ %UXQH HW DO� ������� 7KHVH LQYHVWLJDWLRQV UHYHDOHG VWURQJ 3 &\JQL OLQHV
RI & ,9� 1 ,9 1 9� 2 ,9� 6L ,9� 6 ,9 DQG 6 9, LQ WKH IDU XOWUDYLROHW� $GGLWLRQDOO\�
6QLMGHUV DQG 8QGHUKLOO ������ DQDO\]HG WKH +H ,, REVHUYHG E\ WKH &23(51,&86
VDWHOOLWH DORQJ ZLWK WKRVH DYDLODEOH IURP JURXQG�EDVHG VSHFWUD� )LQDOO\� )UDQFR HW
DO� ������ IRXQG OLQH SURnOH YDULDELOLW\ LQ r 3XSSLV DQG VXJJHVWHG WKDW WZR GLmHUHQW
PHFKDQLVPV FRXOG SURGXFH WKH REVHUYHG LRQL]DWLRQ VWDJHV�

� 7KH 89 GDWD

,Q WKLV SURMHFW WKH FRURQDO UHJLRQ
V VWXG\ RI VWDU +' ����� LV EDVHG RQ WKH ,8(
VSHFWUXP 6:3 ����� WDNHQ RQ -XO\ ��WK ���� DQG ZH VWXG\ WKH VWUXFWXUH RI WKH
VSHFWUDO OLQHV RI� 6L,9 ww �������� $� �������� $�� 19 w ������� $� &,9 ww

������� $� ������� $� 1,9 ww �������� $� �������� $�

� 7KH DWPRVSKHULFDO PRGHO

&RQVLGHULQJ DQ DUHD RI JDV FRQVLVWLQJ RI L LQGHSHQGHQW DEVRUELQJ VKHOOV IROORZHG E\
D VKHOO WKDW ERWK DEVRUEV DQG HPLWV DQG DQ RXWHU VKHOO RI JHQHUDO DEVRUSWLRQ� ZH
FRQFOXGH WR WKH IXQFWLRQ�
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)LJXUH �� 7KH 1 ,9 w ������� $ OLQH RI +' ����� VKRZV D FKDUDFWHULVWLF 3 &\JQL SURnOH� ZKLFK
LV IRUPHG DV D FRPSRVLWLRQ RI IRXU LQGHSHQGHQW DEVRUSWLRQ DQG RQH HPLVVLRQ FRPSRQHQWV�

� 7DEOHV DQG )LJXUHV

7KH IROORZLQJ nJXUHV LOOXVWUDWH WKH VSHFWUDO OLQHV DQG WKH EHVW nW XVLQJ WKH PRGHO
ZH GHVFULEHG� 7KH WDEOHV EHORZ WKH nJXUHV VKRZ WKH UDGLDO YHORFLWLHV RI H[SDQVLRQ
RU FRQVWUXFWLRQ DV ZHOO DV WKH DSSDUHQW YHORFLWLHV RI URWDWLRQ RI DOO WKH REVHUYHG
OD\HUV RI PDWWHU� 7KH KLVWRJUDPV UHSUHVHQW WKH H[SDQVLRQ RU FRQWUDFWLRQ
 V UDGLDO
YHORFLWLHV RI DOO WKH REVHUYHG OD\HUV RI PDWWHU IRU WKH DERYH PHQWLRQHG LRQV� DV D
IXQFWLRQ RI DWPRVSKHULFDO GHSWK�
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�&KDUDFWHULVWLF� 3 &\JQL SURnOH ZKLFK LV IRUPHG DV D FRPSRVLWLRQ RI WKUHH LQGHSHQGHQW DEVRUSWLRQ
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�� 7KH EHVW nW RI DOO OLQHV GHULYHG E\ WKH PRGHO ZH GHVFULEHG OHDGV WR WKH FRQFOXVLRQ
WKDW WKH OD\HU RI PDWWHU LQ WKH UHJLRQ ZH VWXGLHG ��H9 �6L ,9���� H9�1 9� LV
VWUXFWXUHG DV WKH PRGHO GHVFULEHV�
D� $Q DUHD RI JDV FRQVLVWLQJ RI L LQGHSHQGHQW DEVRUELQJ OD\HUV RI PDWWHU
E� 2QH HPLWWLQJ OD\HU RI PDWWHU� ZKLFK IROORZV WKH DEVRUELQJ OD\HUV�
F� 2FFDVLRQDOO\� DQ H[WHUQDO DEVRUSWLRQ OD\HU RI PDWWHU�
�� ,W LV LQWHUHVWLQJ WR SRLQW RXW WKH SUHVHQFH� LQ WKH UHJLRQ ZH VWXG\� RI VXFFHVVLYH
VKHOOV WKDW H[SDQG RU FRQWUDFW ZLWK YHORFLWLHV EHWZHHQ ����� NP�VHF DQG ����
NP�VHF� ZKLOH WKH DSSDUHQW URWDWLRQ YHORFLWLHV LQ WKLV UHJLRQ YDU\ EHWZHHQ ���
NP�VHF DQG ���� NP�VHF�
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'DQH]LV (�� 1LNRODLGLV '�� 7KHRGRVVLRX (�� .RVVLRQLGLV $�� 6WDWRSRXORX 0�� /\UDW]L
(�� 'UDNRSRXORV &�� %RXUPD 3�� ����F� $ VLPSOH PRGHO IRU WKH FRPSOH[ VWUXFWXUH
RI PRYLQJ DWPRVSKHULF VKHOOV LQ 2H DQG %H VWDUV� 7KH H[DPSOH RI +' �������
6RPH nUVW FRQFOXVLRQV� -(1$0 ����� 0RVFRZ� 5XVVLD�
/DVNDULGHV 3�*�� 'DQH]LV (� DQG 7KHRGRVVLRX (� � ���� $VWURSK\V� $QG 6SDFH
6FLHQFH ���������
$XHU� /� +� DQG 0LKDODV� '�� ����� $VWURSK\V� -� 6XSSO� ������
%DVKHFN� %� DQG 6FKRO]� 0�� ���� $VWURQ� $VWURSK\V� ��� ���
%UXQH� :� +�� 0RXQW� *� +�� DQG )HOGPDQ� 3� '�� ����� $VWURSK\V� -� ���� ���
%XUWRQ� :� 0�� (YDQV� 5� *�� *ULpQ� :� *�� 3D[WRQ� +� -� %�� 6KHDWRQ� '� %��
0DFFKHWWR� )�� %XUWRQ� :� 0�� (YDQV� 5� *�� *ULpQ� :� *�� ����� 3KLO� 7UDQV�
5R\� 6RF� /RQGRQ �������
)UDQFR� 0� /�� .RQWL]DV� (�� .RQWL]DV 0�� DQG 6WDOLR� 5�� ����� $VWURQ� $VWURSK\V�
���� �
/DPHUV� +� -� *� /� 0� DQG 0RUWRQ� '� &�� ����� $VWURSK\V� -� 6XSSO� ��� ���
0RUWRQ� '� &�� ����� $VWURSK\V� -� ���� ���
0RUWRQ� '� &� DQG 8QGHUKLOO� $� %�� ����� $VWURSK\V� - 6XSSO� ��� ��
0RUWRQ� '� &�� -HQNLQV� (� %�� DQG %URRNV� 1� +�� ����� $VWURSK\V� -� ���� ���
6QLMGHUV� 0� $� -� DQG 8QGHUKLOO� $� %�� ����� $VWURSK\V� -� ���� ���


